Induction of beta-retinoic acid receptor mRNA by teratogenic doses of retinoids in murine fetuses.
Retinoic acid is required for normal growth and development, however excessive doses are teratogenic. Recently several nuclear retinoic acid receptors (RAR) have been identified and postulated to mediate the response of retinoic acid at the gene level. We wished to determine if alpha-RAR mRNA or beta-RAR mRNA levels are modulated by teratogenic doses of retinoic acid in vivo. We have found that beta-RAR mRNA levels in 9-day-gestation mouse conceptuses are increased as early as 3 h after administration of a completely teratogenic dose of retinoic acid (100 mg/kg body weight; b.w.) and reach a maximum of approximately sixfold after 6 h of treatment. Maternal liver and maternal kidney demonstrated a similar pattern of increase in beta-RAR mRNA, however this was only approximately threefold. Retinoic acid dose-response experiments demonstrated a reduced increase of beta-RAR mRNA levels with 10 mg/kg b.w. (minimally teratogenic dose), and no increase with a more-physiological dose of 1 mg/kg b.w. in the conceptuses. beta-RAR mRNA levels were elevated in 18-day-gestation fetuses to a similar extent to that observed in the 9-day-gestation conceptuses. Therefore, the twofold difference in the extent to which beta-RAR mRNA levels increase does not occur because the fetuses are at a developmental stage that is sensitive to the teratogenic effects of retinoic acid. Finally, treatment with another teratogenic retinoid, etretinate, and a nonteratogenic retinoid, retinoyl beta-glucuronide, both resulted in increase in the level of beta-RAR mRNA in the conceptuses and the maternal tissues. Therefore, an increase in beta-RAR mRNA levels caused by treatment with retinoids does not necessarily commit a fetus to undergo an abnormal pattern of development characteristic of teratogenic retinoids.